Slope of serial glomerular filtration rate and the progression of diabetic glomerular disease.
Glomerular function was evaluated longitudinally over a 24- to 48-month period in 18 patients with diabetic glomerular disease (DGD) manifested by proteinuria. GFR was determined by iothalamate clearance at 4-month intervals. The patients were divided into two groups: Group 1 (N = 9) had subnephrotic proteinuria and an initially normal GFR of 91 +/- 8 mL/min. Group 2 (N = 9) had nephrotic-range proteinuria, and initial GFR was reduced to 53 +/- 5 mL/min. Serial GFR fluctuated over time in Group 1, but no trend towards hypofiltration was evident. In contrast, GFR declined linearly in Group 2 at 1.1 +/- 0.3 mL/min per month. The transglomerular sieving of uncharged dextrans of graded size was analyzed and initially revealed a uniform reduction in glomerular pore density and an enhancement of shuntlike pores. Pore density was initially reduced by 80% and declined further after 24 months in nephrotic Group 2; corresponding pore density in subnephrotic Group 1 was reduced by half but remained constant. Renal biopsy of four members of Group 1 revealed a 22% prevalence of global glomerulosclerosis. Remaining open glomeruli exhibited hypertrophy, excessive extracellular matrix, and deformation of epithelial podocytes. The latter abnormality appeared to be the predominant determinant of lowered ultrafiltration capacity. It was inferred that trials of therapy to attenuate the progression of DGD should be initiated at a functional level similar to that in subnephrotic Group 1. Because GFR is unlikely to decline over a 2- to 4-yr period, it is suggested that such trials be extended for longer periods. Alternatively, morphometric analysis of serial renal biopsies may shorten the time needed to demonstrate effective renoprotection in DGD.